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ABSTRACT: 

The present invention provides novel compositions useful, for example, in the 
treatment of T-cell mediated human disorders, the compositions containing human-like 
immunoglobulins specifically capable of blocking the binding of human IL-2 to its 
receptor and/or capable of binding to the p55 Tac protein on human IL-2 receptors. 
The immunoglobulins can have two pairs of light chain/heavy chain complexes, typically 
at least one pair having chains comprising mouse complementarity determining regions 
functionally joined to human framework region segments. For example, mouse 
complementarity determining regions, with or without additional naturally-associated 
mouse amino acid residues, can be used to produce human-like antibodies capable of 
binding to the human IL-2 receptor at affinity levels stronger than about 10 8 M* 1 . 

The immunoglobulins, including binding fragments and other derivatives, of the 
present invention may be produced by a variety of recombinant DNA techniques, with 
ultimate expression in transfected cells, preferably immortalized eukaryotic cells, such 
as myeloma or hybridoma cells. Polynucleotides comprising a first sequence coding for 
human-like immunoglobulin framework regions and a second sequence set coding for 
the desired immunoglobulin complementarity determining regions can be produced 
synthetically or by combining appropriate cDNA and genomic DNA segments. 

The human-like immunoglobulins may be utilized alone in substantially pure 
form, or complexed with a cytotoxic agent, such as a radionuclide, a ribosomal inhibiting 
protein or a cytotoxic agent active at cell surfaces. All of these compounds will be 
particularly useful in treating T-cell mediated disorders. The human-like 
immunoglobulins or their complexes can be prepared in a pharmaceutical^ accepted 
dosage form, which is dependent on the mode of administration. 

The present invention also provides novel methods for designing human-like 
immunoglobulin chains having one or more complementarity determining regions 
(CDR's) from a donor immunoglobulin and a framework region from a human 
immunoglobulin, the preferred methods comprising first comparing the framework or 
variable region amino acid sequence of the donor immunoglobulin to corresponding 
sequences in a collection of human immunoglobulin chains, and selecting as the 
human immunoglobulin one of the more homologous sequences from the collection. 
The human immunoglobulin, or acceptor immunoglobulin, sequence is typically 
selected from a collection of at least 10 to 20 immunoglobulin chain sequences, and 
usually will have the highest homology to the donor immunoglobulin sequence of any 
sequence in the collection. The human immunoglobulin framework sequence will 
typically have about 65 to 70% homology or more to the donor immunoglobulin 
framework sequences. The donor immunoglobulin may be ither a heavy chain or light 



chain (or both), and the human coll ction will contain the same kind of chain. A 
humaniz d light and heavy chain can be used to form a complete humanized 
immunoglobulin or antibody, having two light/heavy chain pairs, with or without partial or 
full-length human constant regions and other proteins. 

In another embodiment of the present invention, either in conjunction with the 
above comparison step or separately, additional amino acids in an acceptor 
immunoglobulin chain may be replaced with amino acids form the CDR-donor 
immunoglobulin chain. More specifically, further optional substitutions of a human 
framework amino acid of the acceptor immunoglobulin relying on a framework amino 
acid from a donor immunoglobulin will be made at positions in the immunoglobulins 
where: 

(a) said amino acid in the human framework region of an acceptor 
immunoglobulin is rare for that position and the corresponding amino acid in the donor 
irmunoglobulin is common for that position in human immunoglobulin sequences; or 

(b) said amino acid is immediately adjacent to one of the CDR's; or 

(c) said amino acid is predicted to be within about 3A of the CDR's in a 
three-dimensional immunoglobulin model and capable of interacting with the antigen or 
with the CDRs of the humanized immunoglobulin. 

The humanized immunoglobulin chain will typically comprise at least 
about 3 amino acids from the donor immunoglobulin in addition to the CDR's, usually at 
least one of which is immediately adjacent to a CDR in the donor immunoglobulin. The 
heavy and light chains may each be designed by using any one or all three of the 
position criteria. 

When combined into an intact antibody, the humanized light and heavy 
chains of the present invention will be substantially non-immunogenic in humans and 
retain substantially the same affinity as the donor immunoglobulin to the antigen (such 
as a protein or other compound containing an epitope). These affinity levels can vary 
from about 1 0 8 M* 1 or higher, and may be within about 4 fold of the donor 
immunoglobulin's original affinity to the antigen. 
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«2CigeL?t {ED'S, e*^(S2T5J:*jCfia3*rJ ft 

HSS^lCttoii t no) . 

~ ( Sac ill os subtilis ) , it U iZ <i©tt SS . $14.15^ 

0 ( Salaontl)a ) , t 7S ( Serntii ) £? J: 
9 * O *s * - K * -t X S (Pseedoaonjs) y^«l^tli # -fc . 

*«gan£^j *t£t;-c«67$s*5*< 
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*J T > 7 t > (irp) rof-^-R, 3 - 1 ? f -r v 

t o ^ ? . r ° - * - fi . Afimc Jisss: Jt o * -< »> 

Ss*J:tf*7S*o7ttt®«J:r:v - ^ t; 6 55 tfT S 7? 
o 7. 

v 3 o t -tr X ( Saccfltroayccs ) liif* 0 „ « a 

U ^7tK * ft 5 A- -£tf££-tf Ltto 
CHicnacker. 'Fro© Ceass l© Clones*. VCH Pool is iters. 
T.. Jl. T. {lS37)*«fi3<0 : cnfi»titT?tflas^ 

taiL-rrs. chohiss. tt* o s Bias, tsueia. 

° — * - % xy^^X'y— CQo«en.C.«9. Ucgaol.geT. 89: 
<9-6i (ISaS) : cnii^4LT*«EB^Cti^ii*:n 



-£-6^3^. RNA^7M * T y - /vffcStt . 

V*S8Ca!B«e?in±. xy/Ot-^ToSNO (Mulligan 
i*J:C/3er«. Science 209:1422- 1427 (1980) *SS©C 

X 7 « ^ V a VfeiXaffl^n, -^^CDffl«lS*JC»t 'J ^ est 
* /w ^ 0 i-ftSi ft Ji x u ^ yj<«ffl ?nW 

o ( — Haoiatistr. MolecuUr Cloning: A Labora- 
tory M*n«Ml. Cold S?ri«t iartor Pracs (19£2)^^«OC 

-5S9$nnii, ^»W05S±tatt, Tfi^IflU, 
ia^©«ai-ZC c Sa, l^(i&CD^55/o 3r ■/ v jess*- 2 

•jtttJlTo d ii<T?^o C — ttftiCli. Scopes. I. . Hro» 
teta Par if icjt icn . Spr io t er-Ver X. Y. ( 1S32) * « SR £D 

oyg > A< ff « L < . 92-99«-2rru-er.iaJtco^«^S^ 

^i$ICtf^ L'.\ S7?^C3rtliSrSO»flC^^X-dETf?55i 



K^53T4Cii«T*4 ( — «g9CK. U»ooolex ica I 
«etnods . 3U**-tt c 0«. L«ffcovii*i» J: C^?«roi«*S. 
Acadcnic Press. Hew TorV. «. T. (1979^-1^1931) « M 

-2 u-t7?-^^Ti<!:Pl£?nr:i;^ N tML-2u 
*7f-~>tDl L — 2 Oet^aitTo:i?«Tti t h « 
tattT^a 3 "C * ^ ("Treat tog Hoaan Ha I ifaaocici a«d Dis- 
orders' (tar^U. S. S. K. 085. 707 ^^JivieDC i ; cnii© 

Lt*«fle«*i:ia^ii2n5) . feaairasr 

* II K ft 5S »' i. ^ v a & <K SS 77 £ S< ^ V h n i . 

^JSVIOt h«ttt*JJ. «CDt-itt. «CS55RflD-Si /j: o 
i3at3±iO^CD^-?5 - iS«T4 fc h * ^ ^ o - ^ rt, (r. tt t 
tt^^te^lTi:icT^o. 01i«-. iBSUTBia^ - 
Lrri, T. — S£SW6d«7>{I:7 - ^ > » 77* (First 
International Leukocyte Differentiation Norkshop). 
Leokoeyte Typing . 8<rnard*9s3% Spr i o ser-Ver la t. H, t. 



(1984) (cnis^af £ vT*«afl«si:ao^2 n*} ict 

0+«cn?:^ftipc f^-itO^ ? ^ f - (CI asters cf 
•Different tat tea) j ^Cjrfi* nc^Gf a;/oCiS«?S 
6. 

m* c«a«snoJdi*«j£ orgSTi c £2^* o. «2 

ft 2) S3 3? (9?^.?^^^t»*^7 7 i K. fUVay^^J {, 

roic?$c^pi-c*o. sr— a#rx % ^*ir.ci9CTo> 
easiest L-ciatsna^fft-es osjastittj^Tfc *. ff 
9'"u-e«»j * L.Tft^n^st-^^M, saw*** 

£Og3l3* -f 7\ H^lwia IC (5 **T 

a*Sttto, CO 2 7? J± 55 * .'XJSSKZMt^ttyStS 

^ T-wtc^^trnci;^ <? n_o. w^if, h» 

* tutf'j 4 i y % f a. ? T t K * ic J: 5 C t 3«T * o . 
clcnal Aotibcdy-Toxin Conjuja tes : A is ia< tbe Matte 3al- 
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let*. Thorpe^. Moaosian; Antifcodits taClittcal 4eJj - 
cj • e . Acade-ic Press. 154 — 193 (19e2) C *0 o - £ 

-f 7 h 'J9i-90, U- 9 i. - 1S3 4>* i^fx -r ^ _ 212 : 

y y x i t ~* a v yss Jt 71 * v : iic/r aJtSC^5" X 

'< ? 5?> 0! IX\ ^y-iES? y^RaT/ «J a 
3*95l5'f/^^:'A-^, V ^ - K*t^r-»*A, 'J 

> n 752. v^Atas? : 2r:::ata5ETjs 

£'xta«. ftxii* a * '<-<trs ( * «j 
*c> f55i/4;iye?4. (I9ea^i2^ 2senadJ5n 

fc-jQ»a?TltU.J.S.J, 07/290. SS8; *Cbi«eric To*in»\ 
0 1 seesi> J: C/ Ph i I. Pharnac. Thftr. . 25 : 355-331 (1952): 
IS \Z ' Uonoc lona J Antibodies for Cancer Deteclioa and 
Therapy". 6a Id*, i a* ^ ZJlyzr s US. 159-173. 224-2C6 
E„ Academic Press (I9a5) -tSSOCi. Cn^T^S 

r ; >*^tr *rs l < ii^^^fes^a -? > -27=11 



o&if fflti«3t«ftii. aKr. 2*^*n4ffl{i % l < ti^fe 

OttfairfRQ-C^O. an? HQ**-* tt^. -frtl^iO 

t£*. isafaiait, atrj^^a^^**ic^€r*s^ris 

4. -en £ ottfi *a ^ ©is » © *a st «g:?3 sizar o 
^iiiP.'x < i l5-20«s«iii*^ ric&-t:c 

5?^ $ n;t?*2£0&ii.«sCCtt o TiS« $ no fi 6 -? . 

A^3<DA2rtS33*a^ttjli. 250«iO«5 IS «i ^ ^ - 8 i 150 

•il^rfiO, LT^I^.I^ geaUtton' s Pharmaceutical Sci - 
enc c t !X!5"5% Mack Pub I lining Coepany. Sa«ton. Penn*yl- 
(1980)^(CITBCie?e2rLT^O. cni2«J5JiLT 



fe06T*tt^U4:i (^A.IittffcOitS^oy ^ > 
Tii. ltHt^ttli UCKttJ: 0 <,^*rxj5feeT«WTS« 

w^*^) . LT«ffl u^-frtas uT^^^^-e'xi^n 

li. tWi'XC;/*tliteS«ifiOt*i:lft4T-5Ccil«T 
^ * - feSJSiatciii^ Til. tas2t^n, fiiiris-jtc^a* ->T 
^o£*ic. «iR*teer o^^y^ii^rx < i us^^tcs 

oT^^-j, C2TLiffl1!f|3v mfl£^T ♦? *) 1 — n 200«wCO£r. 
tt. 0 >F3 L < «21*d3/r 0 5 ~25««oaSi<65ffl ? no 

-6 ^»vJo««iia«««s«'xj?i$tti:s. fp«»^cih 

iht>6^H Till {j L^Toi<&i;^^r)4«i5lCli^T«fl 
'X«^. *^^Ot rS^ttlC J: 0tfS2i*no**1£Sl3r:D 



«3i' J:L e *S©-tt u^;H2CSffTo^. iS ;t £ a * ^ 
L-2 i/tr^-^*T4 Hta-* /rliSuty^ -o 

ft 6k MS** »$SS, 8««Bf, 8l*m«3H. 'irfxK 
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^ c . as a. «x.jitr is. 7 .^fi^^oaiii^, 

ScSSk <^fZ&f 's^VK* ^.-t K JfcSJ T A* \ - y 

r 6 ?t ©^ste *es -2 * a c i^asu 

E u €3£$1J (Sequences of Froteios of I otuao lot i ca 1 late- 
rest. Xsbst.E. U.S. Dept. of Setltb aod Boo«a Services. 
]9«3) *t?J3 L . £<,>9©li. *rl-7ac ©SttttOT i S m 
S.fiiJ i Hn ioaa I Biomedical roundatioo Protein Identifi- 
cation Resource <0f6© <^m<J!> tt*S£ Jl J -fc 0 4> C-Ofi 



(-ti!«a$nsii.s.s. 1 'i.<o us. as2i 223. 037 ^s^sioz. 
mtus.nt s*j Lit cs 1 ) . 4fr<asc*i'T. -ecotiH^ 

a* 9 -O^rr.i* ncA^U'B*), EuTW 
flgjfc I- {jsgftj <P 7t tr 15 K L.7Z. KO^ta* M -ODvjTn 

<i) -es>teC:!X, Kabai, mfcc J: 0 * a £ ft ± 9 
««Mtt»S«lSt(C0R) *fCi5S <T * y tt31-3S. SO-06, 
99- 105) : 

{ 2 ) fOH5?!i E u T i J «i< t h ffi<a«?"liCin-C 
£«"C* o/t (T i y »27. 93. 95. 93 . 107- 109 . Ill) : 

<3) -eotas^K-Tjc saor / «fle?i4*oc d r 

(4) e?v-T*c taUc03^7C*r^5*. ^Ti; & 
T3*'J- (I) - (4) O-)-5O|-o;;A^:i^0h Eu 



( 1 ) CDR (T i J flS2<-34. 50-55. J9-S7) . 
(2) EuiOoK-Ta: 7i / ft^iOAfin-C^o 
(T £ J t$M£ 63) . 

( 3 ) C D R (Tiyan<cu : Euitt-Tic li^ 

(4) sS^iataC 3^C^^ICJfi«UTt>&5Itttt (T v y 
tt60) . 

ttfl (EI3) 46iB (Efl4) C^fDOJt ; t KfiWi: 

t > - KT5. 

(2) ± n^to 3 - K&^<0 5 ' (n©3t ^ ^ KfiMli 
_^r- OiTt^) RyiJ, HJ S K0PC 53K t* O « O 'J - 

9.t* J 5-fe^> (C tc 9 £ y«J T «6 5. -r n 4» OSfJ U - 9* 

f -f -« i )K?i^^irT4t*i(:i-in'5. 

(4) e?iJO«^-at:ti. Iba ! SlVLTOVim* J:Cf~< * 
7 -V> Iba I Kte-^CD ^ o - - > /^-J^CT * r:4l)<0 Jba 
I R Ci (f d' 7" o . 
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JtSD-fc^SxT o /i JfcIC, Applied Biasysteas 23GB OS A ^ 
fiSH*a-jT 4oOt «J 3* X ? i/tf K HES12. IESI3. 
HSS14. HSS15 (S5A) tAELt. * ft 4> © * 'J 3" % ? u 

53) . 'Jj'X^i/tfKll-fttCToi, Xba I 53£ 

y z * ? >*+ k*, em^JR («*.-»i*tis, eisi** 
virrs/c»c, ir^^4>?."i3. rs^oasricfp 

T«M OTA <23«U TriaftMJS. p37. 3 ■ €6*««fi8 7? Hi, 

ttU. tLT4C iZ -> < 0 Lr^. $J-J:'mu/t 

S±'iae = *^5£T**»»C (E35 ?.) , KOHLS* 100 

low . r - - a* L fc * »l 3 * ? u * * K 

0. 16«V 5* y * ij nc x 7 u * + K 

0. 5 •« ATP 

0. 5>K DTT 



^T^ttl^, JFOli JF02S-* 0. D«*20w<75->-7x^- 

< UCa¥ Trls-HC/. pH7.5. 2Mti<f 9 
50.Ki5ft + Y 'J 1±) rpJCSfi-L. 70t:iC 3^M2D»L. -c 

< 0 £23r L ft. JF03£ JF04<>J51«"C LT&JSLft- 
«J5KT»a-«-D7T lO-Ki ^C/^r * * t- X ? u * * K 0, 5 • KIT 

6. 5 uO'/-^xt--e(0S 3iocb«foic*is) *fc*:grg 
24* CA*l>TffituL, x LT37T T 1 << v h L 
? * KOaC3^a*6sZL/;. S-£J5SC Xbj 
I AKiadE^ifianLT DN A^fiWfcLft (JK02 > JF033F * - 

/tTi KyjulTftUI,, Xhi I ~8iadn«5K-*«l« L. * 
LT«H*£ICJ:9 p0Cl84»ir ? o •— i y Lft. «r K" tc 7 

IS «n 1 5Sfrtfl3A$nt^o pUC197*5 - i Kir^Sf 

* -pVt K-WlcafifllTiU.S. S..v. 223. 037 *a*£t<DC A) 
© Xba I BCZICf3 A U> i KpIuCTACl (3 7 ) *ttS 

Lft. K (1 . S£ttJ££;=fc*|-h?:/~7 J . 



i* 15 ¥4-502408 (11) 

10C«/rf BSA 
3. 5 - /«* T4 c43* X (D N A?! 1 > 9 

25** /«£ 74 144/62* 

(* 'J / 5 R) 

25«* /«* 45* 9 > 5 - 5^} 

uOT4 0NA9 A --cr*3SA]L. -r LT37~ T205, W >a a 
^ - ^ Ltz. 70rT15^fi3SH?St*-f ^^-FTo;i 

Xbi I -CWftTofcAi:, RC^cIC 200* BSAi! 
• D T T^^G-50* & 2 x TA * 43-* 4»* J: C« 5 M o O 

50 uO Xb* I *riS;siLfc. fi^S[*37r "C 3 &*M -f ^4 
- h X LTyMT^li L/I. 43lbp<D It* | 

Wf«-*«SJL. -r LT«Ja^JIJ: Or 5 x i KptfCI9 a> Xfca 

i j? o - - > ^ lk* 4 -jor? ^ i Kqist&jfrfft 

^su^efj^^r (S3) . 

« SB aCT 'Strti;, 4 OOJ- V 3 x * * K JF01 . 
JF02. JF03. JF04 (0 fi A) ^^52L/t. ta^O* »; d x 

U s-x o u*-? KiiT-- 'J >ir*sjttiwT5/i«>n:n20x 

(B6B) , SJ'j3"^^f KIl-feCTii, Xb* 1 
3ttT©2J(K* STRICT ^5 ft tolZ«3SttlCHo^<0^^/i ^ 



2*30«a Xbi i - DiBdffl»iir$«?i3Ac tlt^** pucis 

7*5 x i K>7f n7©KK"*«SI Ln. ^H-r-A i 
K?V« K~ eiClfi«$ nftU. S.S. N.223. 037 i ) 

* X&j 1 "CCief L, 4SV^C J: OR'J *^fiL.*tLT2B?K' J 4- 

lb j I -K^ 1 — HiodH3-afi>i"2- lb. I - 

tt&<D7 ? a i y m stun* sits 7 fy^ifiW 

(RLft. COrfX? K?H«LTAC(H S ) 11 55^ At t t ft«;a 
(E3 A ) a^AC^^att^lC h1>X7**YT 

75* C KpfloCTACli* Jia?fiul.7AC ^^^X SpZ/ 0 K« 

feUa'Sr. 7* 5 * i K>.£0 *7ll> JiC/kyx (53 7 . 8 ) 

-f > > B IC?tT* «^fca-7;>Ttf ^l£tr X 0 S« L/t. -t 
n^oeiaa' r L - 2 utrf -ic js^t €>*a<**7jaj Lfc 

C i *-fa^rt 4fcii>i:. «3G^70±7fl* I L - 2 u t 7** 

-^^(P.r^cia'fl'bnt^o hut — 102 etai^ic-f ^ 
4- * ^ - h Lrz. ftr>l&. ata j ir7> , -i'Ut'< y&&"r rir. 
t htf.tti^C-< ^^'-H, tLT FACSCAX 

^r-< >7ii»*o/-^ -JLTSrtfw-s ^T57Vf L/:, fiR 

l l. - 2 u-tr* - ^ft^l Ltti^Jorkal IC :* fi £ L 'i 
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o (£3 9 0) ZttWtt-lZftT. ytHilt, k^Vo 
(2 9 3- C ) . 

Af f itel- 103£tt<* (Bio-g^d Utontpr is*, lac. . Richmond. 

fti^. X10» ffl© HU7-102 5»*Hfefl (10-40n») 

0«-7ac t ► fttr. -T*c fcttc^JC 4 CTlOttlVW 

*iSfiuU. «r LT 4 rT30*}ftfl-f :Ofl 
TCffl* 2 SSc??» Lrr. 0:v»t 250ni<O7 v a x «j h »j y« 

^ t f ^jesta* 4 r-c30^rJi-f > + ► c 

iT^f t K^tt'P B S^TfflSL. -r It FACSCA»-r-f 
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;HTfflJt*5iilfft^ (JSJIOA) . a 
3 (20n t ) Ota -7»c « J:C ? C5^i*i Ltg^.t Kt5v- 
Tic S**iiKSUJXXK:«#$*/t C310B) , 
C<bU. Tn^Wiitfi^liep) oQfe^? ( 3 - 4 £ « * ) *r 

-jT3jt* t&'pZTt'Tz.T:**** 3 2> ^ T & 6 . 

ill L - 2 u-tr* -*£SJaLTt**tt*<&T«ta^iSi*T 

da«cnt«l |«Qunolo<y , Pao!.». Zareo Pr«ss. Cev York 
(1934) . 681ZI) C©^^£^<$li % 4Stt*m£45tt 

< <±. I L-2ut7'5-tR5T4t h BtiK HU7- 102 
S«*Qtt3-y*7t«, R^T HU7-102 Btt^filWfi Ofr. - Tic 

ztm t k <fcst-Tac ft<to^rna — , ^ 



aiST*i30: 100: 1 ©it© x y * * f - era i OS5l>A^li*i7^fioC C liW^T*oo. 

4 ^ M ^ ^4- A -<- K Lfc. HUT- 102 Slfc<D<Si« 

^r>fc (5«*rtl) t y <lX<ZtZtSHL7Z (20% Ji 

S 1 

A0CC«ftO» , Cr ^S2rti« {«) 

S ** 30 : 1 103 : 1 

E-T*c 4 % < \ % 

t ^ <fctr.-7ac 2iH 239* 
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8 ' « < 3 U i I t t 1 ; ! 5 i { 
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• : 1 1 1 c • • 5 » ■stii I J < i A 



3 1 ? 1 * i 
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■ N6t5T l'lfll$tiACY]; 



{ « I J 1 i i i ! ! ! I I I ) ! J ! | , ^iccicjiAStctrcituucAccTTUcrACCJiwIwrccACTl 0 ;;:^:;:^^ 

f 5 '{''if»si iso ? C o ?IJ ta « 0 

a : ' ' 5 ; t ! r i ; t i » I } $ i "« I «»:«5>«ic:iiic:ATr;«unTMAic«i:c;cree:urAcic»i: 

••• • *'<««lC*ltri5fS?C!IC 
f C— L ?5C ;u JTO 230 M3 

' ' 1 » « 1 « J » S f : l | , , ' » • ' I t » t A f ! r A 0 E S I 1 I A 



' » i • » r 1 i « , , ! ' ! 



' .r.T^.ri' "J J» «0 150 JH 



- ■ ' * . ; I « j i , r , t a 1 , { i [ i c: «»m m <« «c «: 



„ ... r~ ■ — c c: ««^i"tAcjAcr;;ccc:AAt;AACccT;citACACic::cT:At::;At;c:T 

: « ' ' I l l « I IaJjI £ $ { } » 1 <» 

« M * ? ,* { 1 ? F 1 r M I ' * ■ ■ I 
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FIG 3. 



TCUCAKUCACWATACCCTCCTSCm 

NCTOTlllfTlLlivrcs 
TO so so too iso i?3 

CCCUSAUTTCA;ATUC:CA;TCTcaTvUCCCTCTCTCCUCC;TCCC;CAIA5C: 
•C0I8MTOSPSILSASTCOX 



to 



130 KO 150 ISO 113 ! i 

TCACCAlAACCTpcrCCCA^TCAASUTAACTrACATCaCTCClASCASCACAA? 

'SO 20C 210 l?Q 213 74A 

"•CCAAASClCCCAA«nCUA77rArACCACATCCAACCT;;CTTCTKAC7CCCi; 
f5IA '^LLll7!SSLA5CYf 



ico 



250 SO ?*0 230 290 ■ 

CTC;;7TCA:7;;CA;K;A7CTC;€ACCSA:iTCACCCrCACAAlCA:C7C7C7CCA., 
A *'S«S;56r£fTLIISSL0 

310 iJO 130 340 15C Ufl 

a;ATCA77rc:cuc7rA7UCTc;cATCAAA«A;u:TrAcccA:rcACu7Tcc;K 

? 00^AT7tCH0«STTPL7r; 

3"?0 30 «o 

A5;;CACCAACCU;A;:iCAAAC:lUC:ACACr7nclACA 
0 5 T I Y £ y i 
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17.1 W.400 TC.-att) a u?t~ o,r liC 
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W ***** iic Ami, (pm* 1). 
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ft. wutrAiMi ttu* w»rrr «f unn:a is uai< 
i. uum »— . »« m is. «r««% t« « t — — t tt— ml 

— » « x » -«-L«« «*a«Ali« 

f#» *•* — * • i •* It 1 «U «&••*»•«• 



>- I i < 
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